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A beam of substantially circ 
has a linear edge and an opposite edge conforming to the 
moment curve of the loads to be supported to thereby 
form a cantilever beam of substantially semiconoidal wn- 
figuration. The beam is preferably formed from a plastics 
material which may be sealed to a support and Mated 
by a gas. A platform utilizing a plurality of the semi- 
conoidal beams for support of panels, all of which are 
inflatable. 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay- 
ment of any royalties thereon or therefor. 

This invention relates generally to support structures 
and more particularly to a constant strength pneumatic 
cantilever beam. 

Technological advances and ease of transportation over 
the past few years have brought about the need for port- 
able structures. These structures necessarily must be light- 
weight and are preferably capable of folding or being 
packaged into extremely small containers. 
ficient structural strength and support must be provided 
to withstand the forces encountered. In order to provide 
the structural rigidity necessary for portable structures, 
many materials, such as aluminum and plastics, have 
been developed and attempts made to utilize them for 
supporting the portable structure or at least acting as a 
framework about which other materials may be mounted. 
For construction of such portable devices from the known 
materials, it has bewme necessary to provide mechanical 
means, such as hinges or pivots, in order to permit B 
folding or collapsing of these structures. Another solu- 
tion that has been proposed is the use of inflatable ma- 
terials, for example plastics or coated cloth materials. 
However, in order to provide sufticient structural strength, 
it is necessary to increase the size which inherently in- 
creases the weight of the structure. With the increased 
efforts for exploration of areas hundreds of miles from 
the surface of the earth, there has become an increased 
need for packageable structures that are extremely light- 
weight. Hence, it is obvious that there is a need for ex- 
tremely lightweight support elements that may be pack- 
aged into miniature containers to be transported hun- 
dreds of miles to the locality in which they are to be 
utilized. Such structures must be reliable and permit ease 
of construction and handling. 

The present invention provides the above discussed ad- 
vantages and requirements by utilizing a constant strength 
pneumatic cantilever beam. 

It is an object of the instant invention to provide a 
lightweight beam of minimum surface area. 

Another object of this invention is to provide a pneu- 
matic cantilever beam of minimum surface area. 

A further object of this invention is to provide a con- 
stant strength pneumatic cantilever beam. 

Still another object of the instant invention is to pro- 
vide a reliable constant strength beam of semiconoidal 
configuration. 

A still further object of this invention is to provide an 

Matable structure for low vmum e n v ~ o ~ n ~ .  
Still another object instant invention is to pro- 

vide a lightweight pneumatic platform utilizing constant 
strength beams. 

Generally, the foregoing and other objects are accom- 
plished by forming a beam of substantially circular cross- 
section which has a Iioear edge and another opposite 
edge conforming to the moment curve of the loads to 
be supported to thereby form a cantilever kam of sub- 
stantially semiconoidal configuration. The beam is pref- 
erably formed from a plastics material which may be 
sealed to a support, for example a wall, both of which 
are capable of inflation by a gas. 

A more complete appreciation of the invention and 
15 many of the attendant advantages thereof will be readily 

apparent as the same becomes better understood by ref- 
erence to the following description when considered in 
connection with the accompanying drawings wherein: 

FIG. 1 is a cross-sectional elevational view of a beam 

FIG. 2 is a cross-section taken on line 
mG. 3 is a cross-section taken on Iine 
FIG. 4 is an isometric view of a bea 

FIG. 5 is a support structure incorporatbg the instant 

FIG. 6 is a cross-sectional view taken on line Of 

FIG. 7 is a cross-sectional view taken on line 7-7 of 

Referring now to the drawing wherein like reference 
numerals designate identical or corresponding parts 
throughout the several views and more particularly to 
FIG. 1 wherein a beam, generally designated by reference 

35 numeral 10, is shown as having a substantially linear 
upper edge 12 and arched lower edge portion 14 that 
meet to form apex 16. As is evident from FIGS. 24, 

has a substantially circular cross-section and in 
view of the linear upper edge 12 and arced lower edge 

40 14 a beam of semiconoidal configuration results. The 
open end of tube beam 10 is sealed by end cover 18 
which may extend across the end as well as around a 
portion of the tubular section and is hermetically sealed 
or glued at 20 thereto. End cover 18 is mounted or at- 

45 tached to a fixed wall or frame member 22 by hermeti- 
cally sealing or gluing at 24. Beam 10 is formed of a 
flexible airtight material such as Mylar or plastics. In 
view of the circular cross-section of the tube 10, it is 

arent that the beam is symmetrical about centerline 
see FIGS. 2 and 3. 

The cross-section of beam 10 in elevation, FIG. 1, 
shows arced lower edge 14 as it would apply to a definite 
moment curve. Because lower edge 14 conforms to the 
moment curve of all loads which are to be supported by 

55 beam 10, there is provided a cantilever beam of constant . In this regard, it may be well to note that lower 
would conform to the moment curve MTB which 

is equal to M o + M ~ + M o  where Mm designates the 
total static bending moment, Mc is the moment due to 

60 the constant load, Ma stands for the moment due to the 
inflation gas and MTaa designates the moment due to ths 
material from which the tube is constructed. By uellizing 
a circular cross-section in conjunction with the tube lower 
edge conforming to the moment curve of the loads to 

65 be supported by the beam, beam 10 has a constant 
strength from the base adjacent end m e r  18 to apex 16. 
Further, the beam is of minimum surface area and &ere- 

to damage and considerably lighter 
certain instances, it has been found 
ing the configuration of the instant 

a weight saving of from 55 to 60 per- 
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20 of the instant invention; 

invention; 

inventive beam; 

FIG. 5;  and 

25 

30 FIG. 5. 

cent over a conventional cylindrical beam, 



In order to fully utilize e concept of a lightweight 
constant strength beam that is portable, a gas generator 
or source of gas 26 is mounted on or within framework 
or support 22. Thus, it is seen that beam PO and sup- 
port 22 may be folded into a small area and located with- 
in a container to provide easy transportation from one 
location to another. When installation or construction 
is desired, it is merely necessary to remove the folded 
structure from the container and activate gas generator or 
gas source 26 to inflate frame 2 

Referring now to FIGS. 5-7 wherein is shown a struc- 
ture incorporating the novel beam of 

table structure or platform 
a pair of Satable  sections 
and 36 are shown as spaced at 38 to isolate 
one another, but if separation is unnecessary 

they may be joined along their adjacent edges. In order 
to insure sufficient strength and maintain space 38 uni- 

extends across the ends 
it is rigidly secured. Tube 

and 36. To provide for packaging inflatable structure 30 
into a small container, panel. 32, conduit 42 and beams 

, are made from a 
flexible lightweight material such as Mylar or plastics. 
It i s  to be understood that panel sections 34 and 
not necessarily inflatable and could be made from single 
or multiple ply material. In such a sit it would 
be advisable to support the ends of p with in- 
flatable cross member 52 wh he neces- 
sary gas supply from beam 

Reinforcement tube 54 is 
preferably made of aluminum, As shown more clearly 
in FIG. 5, tube 54 extends beyond one edge of panel 
32 to act as a support for gas source 50 which is secured 

by clamp 60. Depending upon size limitations, 
could utilize hinges 56 in order to provide an 

of a multitude of 
le, as a micromete- 

oroid sensor where conventional sensing instrumentation 
would be applied to panel 32 or as a platform for sup- 
porting any of a multitude of devices for collecting data. 
These uses, as well ion81 structures, are 
accomplished by roll and 36 about them- 
selves up to conduit 4 which would then 
be folded about hinges 56 to form a small compact unit. 
Once structure 30 has been conveyed to the location ai 
which it is to be erected and used, it is merely necessary 
to release gas from gas source SO. The gas flows through 
hose 46 into conduit 42 from which it enters beams 1 
and panel sections 34 and 3 or cross member 52. As 
the gas enters panel sections 34 and 36 and beams 
it causes them to unroll and take on the configuration 
shown in FIG. 5. 

, as well as reinforcement plate 

Accordingly, it is appa t that the constant strength 
pneumatic cantilever beam of the instant invention pro- 
vides a lightweight support element having a minimum 
surface area and which may be packaged into an ex- 

5 tremely small unit for transportation from one location 
to another. 

Obviously, many modifications and variations of the 
subject invention are possible in light of the above teach- 
ings. It is therefore to be understood that within the scope 
of the appended claims the invention may be practiced 
ctherwise than as specifically described. 

What is claimed as new and desired to be secured by 
Letters Patent of the United States is: 
1. A portable platform comprising: a panel; an elon- 

15 geted reinforcing plate extending across one side of said 
panel substantially centrally thereof; a conduit secured 
to the opposite side of said panel and extending substan- 
tially parallel to said plate; and a plurality of constant 
strength cantilever beams extending from said conduit in 

20 supporting position to said panel whereby the platform 
may be collapsed and packaged into a compact unit which 
upon application of inflation gases expands itself into a 

ntially rigid lightweight structure. 
The portable platform of claim 1 wherein an in- 
e cross member communicates with said beams; 

said cross member attached to said panel and extending 
across the ends thereof. 

3. The portable platform of claim 1 wherein said 
panel is inflatable. 

4. The portable platform of claim 3 wherein a rein- 
forcing tube is attached to said reinforcing plate. 

5. The portable platform of claim 4 wherein said re- 
inforcing tube is comprised of a plurality of sections 
hinged together whereby said tube may be collapsed 

6. The portable penumatic platform of claim 4 com- 
prising inflation means for inflating and expanding the 
platform. 

7. A constant strength load-carrying beam compris- 
40 ing: a generally tubular member constructed of a flexible 

material, said tubular member being of circular cross- 
section, and having an upper linear edge and a lower 
curvilinear edge; a fluid contained within the member; 
and means sealing said fluid within said member, where- 

45 by an inflatable beam of minimum surface area and 
vulnerability to puncture is provided. 

30 

33 and expanded with the remainder of the platform. 
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